Age-related hearing loss is the most common form of sensorineural hearing loss (Gratton & Vazquez, 2003) . A review of the prevalence of age-related hearing loss in Europe (Roth et al, 2011) found that by age 70 years approximately 30% of men and 20% of women have a pure-tone average (PTA) hearing loss of 30 dB or more in the better ear, and 55% of men and 45% of women by age 80 years. Problems with hearing and communicating are frustrating, and impact on the affected individuals as well as other people in their environment (Arlinger, 2003) . It has been fi rmly established that hearing loss is associated with poor quality of life among older people (Chia et al, 2007; Heine & Browning, 2004) , and may even lead to poor general health and mood disorders such as depression and anxiety (Gopinath et al, 2009) , as well as increased mortality risk (Karpa et al, 2010) .
with hearing and communicating are frustrating, and impact on the affected individuals as well as other people in their environment (Arlinger, 2003) . It has been fi rmly established that hearing loss is associated with poor quality of life among older people (Chia et al, 2007; Heine & Browning, 2004) , and may even lead to poor general health and mood disorders such as depression and anxiety (Gopinath et al, 2009) , as well as increased mortality risk (Karpa et al, 2010) .
The primary clinical management intervention for people with hearing loss is hearing aids but not all people with some measurable form of hearing loss are candidates for hearing aids (Kochkin, 2009 ). There are a number of interventions for people with hearing loss, such as auditory rehabilitation, counselling, education, and assistive listening devices. For those who are candidates, the average age of a fi rst time hearing aid user is 74 years old, with many having suffered a signifi cant hearing loss for an average of 10 years before receiving a hearing aid (Davis et al, 2007) . Despite the negative consequences associated with hearing loss, only one out of fi ve people who could benefi t from a hearing aid actually wears one (World Health Organization, 2006) . Based on data from the 1999 -2006 cycles of the National Health and Nutritional Examination Surveys (NHANES) in the United States, Chien and Lin (2012) report that one in seven individuals aged 50 years or older with a hearing loss uses a hearing aid. Overall, the prevalence of hearing aid use increases with every age decade from 4.3% for adults aged 50 -59 years, to 22.1% for adults aged 80 years and older. Chien and Lin (2012) estimate that nearly 23 million adults in the United States have a hearing loss (PTA 25 dB hearing level or greater in both ears) but do not use hearing aids.
Numerous studies have examined hearing aid usage, including a recent systematic review of studies measuring and reporting hearing aid usage in older adults since 1999 (Perez & Edmonds, 2012) . They found there was a lack of consistency and robustness in the way that usage of hearing aids was assessed and categorized. Fifteen different methods were identifi ed for assessing the usage of hearing aids, so it is clear that there is no standard tool for evaluating hearing aid usage. Furthermore, historically, hearing aid ownership and regular use of hearing aids has been found to be low (Popelka et al, 1998; Upfold & Wilson, 1980; Weiss, 1973) and the numbers of people given a hearing aid who do not wear it/them ranges from 4.7% (Hougaard & Ruf, 2011) to 24% (Hartley et al, 2010) .
In the 1980s, (pre-digital hearing aid era) in a follow up study of 150 people fi tted with a hearing aid in Finland, 23% reported never wearing their hearing aid two years after they had been fi tted (Sorri et al, 1984) . The reasons given included trouble handling the aid and little opportunity to converse with others. Brooks (1985) also found that reasons given for non-use of hearing aids included diffi culty inserting the ear mould, diffi culty coping with signals in noise, lack of recognition of hearing loss, advanced age and poor health, and less than ideal matching of the aid to the loss of hearing. It might be expected that nearly three decades later, reasons for non-use of hearing aids might be quite different, especially given the improvements in hearing aids typically available. Digital hearing aids now offer a number of advantages over analogue hearing aids including increased comfort; digital feedback reduction; digital noise reduction; digital speech enhancement, automatically switching listening programmes, directional microphones, and remote controls, as well as smaller size and open fi t design. Benefi ts of digital hearing aids also include improved sound quality, multiple listening programs for different listening environments, compatibility with remote control options, and fl exibility in manipulation of the frequency, compression, and gain (Davis, 2001 ). As such, audiologists now have greater fl exibility in choosing appropriate technology for the needs of older adults.
Despite the improvements in hearing aids, usage is still low and the underuse of hearing aids among older adults is still of signifi cant concern. Hearing aid usage has been found to improve quality of life issues, specifi cally improving communication in relationships; intimacy and warmth in family relationships; emotional stability; sense of control over life events; perception of mental functioning and physical health (Kochkin, 2012) . If a patient does not wear their hearing aid then it could impact on their quality of life as well as others around them, and may also increase their risk of depression and anxiety (Gopinath et al, 2009 ). In countries where there is access to quality audiological services, it is imperative to resolve why people fail to use their hearing aids (Goulios & Patuzzi, 2008) . Identifying factors that affect hearing aid usage is necessary for devising appropriate rehabilitation strategies to ensure greater use of hearing aids.
The majority of literature on the reasons for non-use of hearing aids was published before the introduction of digital hearing aids in the NHS in the UK. Given that digital hearing aids were designed to offer practical and clinical advantages over analogue hearing aids it might therefore be reasonable to expect an increase in the numbers of people wearing their hearing aids over this period. Yet this has not happened. The reasons are not clear as to why some people who need hearing aids and possess them do not use them. Therefore there is a need to look at the literature over the past decade examining the reasons for non-use of hearing aids. We might also expect a difference in reasons for non-use between gender and age, considering that women report a higher prevalence of daily and regular use of hearing aids (Staehelin et al, 2011) , and Kochkin (1993) found that adults aged 35 to 44 were twice as likely to cite stigma as a reason to reject a hearing aid, compared to adults aged 75 to 84 years old. This review attempts to collate the available evidence as to the potential reasons for non-use of hearing aids among people who have been fi tted with them and suggests priority areas for future research based on these fi ndings.
Method

Design
Data were gathered via the use of a scoping study. Scoping studies are becoming an increasingly popular way of reviewing health research evidence (Davis et al, 2009 ), particularly where an area has not been reviewed comprehensively before (Arksey & O ' Malley, 2005) . The purpose is to both map a wide range of literature and to envisage where gaps and innovative approaches may lie (Ehrich et al, 2002) . Arksey and O ' Malley (2005) argue that scoping studies can be undertaken as stand-alone projects in their own right. They differ from a systematic review in that they tend to address broader topics where many different study designs might be applicable, rather than focusing on a well-defi ned research question. A scoping study also does not attempt to address the quality of the research reviewed (Arksey & O ' Malley, 2005) . However, these features do not mean that scoping studies should be seen as ' second ' or ' third best ' to systematic and narrative reviews. They offer the advantage of wider coverage and must still be methodologically rigorous and transparent (Stalker et al, 2006) . Compared to systematic reviews and meta-analysis, the scoping method is different because the studies included in the review may involve more than one intervention, different types of people, and/or a range of outcome measures. This is particularly important for the aims of our study as it was likely that many studies reporting reasons for non-use of hearing aids may have included this as a secondary or tertiary aim of the paper. Scoping reviews aim to indicate where knowledge has been established and where fi ndings are suggestive but not defi nitive (Rushton, 2004) . Furthermore, Arksey & O ' Malley (2005) suggest that aims of scoping studies include ' to summarize and disseminate research fi ndings ' , and ' identifying gaps in the existing research literature ' . A scoping study was deemed the most appropriate method for this review as the objective was to list and describe all the possible reasons for non-use of hearing aids among individuals with hearing loss who have been fi tted with a hearing aid. The primary aim was to present a summarized overview of all the reasons identifi ed in the literature to inform future research.
Procedure
A comprehensive strategy was adopted that involved searching for evidence, both quantitative and qualitative, from various sources. A systematic search of PubMed was conducted using the following search terms in the title:
Hearing AND aid AND usage -Hearing AND aid AND use -Hearing AND aid AND non AND use -Hearing AND aid AND non-use -This approach was deemed suitable to identify the relevant reasons for non-use of hearing aids that have been reported in studies looking at hearing aid usage. Only studies published since the year 2000 were included. An additional search of Web of Science was carried out which resulted in no further articles. Figure 1 shows the articles identifi ed in the review process. The systematic search of the electronic database PubMed produced 155 articles, of which 74 were deemed potentially suitable after reading the title. An additional six studies were obtained from reference lists and after reading the 80 abstracts, 23 articles were considered for review. Of these 23 articles, only 10 actually reported any reasons for non-use of hearing aids; (the other papers only looked at usage rates, benefi t, or reasons for non-acquisition of hearing aids). These were not identifi ed earlier because after reading the abstracts it was still unclear whether the papers reported any information on reasons for non-use of hearing aids, therefore it was considered worthwhile to read the full article. Nine out of the fi nal ten papers were also found in Web of Science. The one that was not found in Web of Science (Kochkin, 2000) was also not found in the PubMed search (it was obtained from a reference list). The researchers feel confi dent that they covered the majority of recent academic journals of interest by searching PubMed and Web of Science.
Results
The fi nal 10 articles are considered here. Table 1 lists all the papers reviewed and the reasons they identifi ed for non-use of hearing aids. The number of each article also corresponds with the articles listed in Table 2 .
Of the ten studies, one was from the UK, three were from the US, two from Australia, two from Finland, one from Sweden, and one from Switzerland. Of all the studies, only three specifi cally aimed to address the reasons for non-use of hearing aids (Cohen-Mansfi eld & Taylor, 2004; Kochkin, 2000; Lupsakko et al, 2005) . The other studies had different primary aims but mentioned the reasons for non-use of hearing aids as a secondary issue. Primary aims included prevalence rates of hearing aid use (Hartley et al, 2010; Gopinath et al, 2011; Oberg et al, 2012) ; usage rates of hearing aids (Hartley et al, 2010; Gianopoulos et al, 2002; Vuorialho et al, 2006) ; a comparison of elderly people with hearing loss and elderly people without hearing loss on a range of demographic, health, and functional factors (Tomita et al, 2001) ; and an investigation of the effi ciency of the Swiss hearing aid dispensing system (Bertoli et al, 2009 ).
The sample size in the studies ranged from 76 (Vuorialho et al, 2006) to 8707 (Bertoli et al, 2009) , and the numbers of HA non-users ranged from four (Vuorialho et al, 2006) to 348 (Kochkin, 2000) . However, the sample size of hearing aid users or the numbers of people not using the hearing aid was not always clear. Not all studies reported the numbers of non-users. Additionally, in almost half of the studies (Bertoli et al, 2009; Cohen-Mansfi eld & Taylor, 2004; Tomita et al, 2001; Vuorialho et al, 2006) non-users were grouped together with low-use/occasional-use hearing aid users to examine the reasons for non-use of hearing aids. The studies also differed in whether participants responded to predetermined reasons for nonuse of hearing aids or whether they gave their own answer. Six studies ( Of the 59, it is not clear how many were non-users. All were included in the reasons for non-use. 2
It is not clear how many were non-users but all 33 were asked for reasons for non-use. 3
Only the percentage was reported. Kochkin, 2000) and one study recruited people aged 18 years and over (Bertoli et al, 2009 ), with 54.2% over 75 years. The age of the participants in the remaining studies ranged from 49 years and above. The gender ratio was only reported in four of the studies. In two of the studies just over half of the sample were female (Oberg et al, 2012; Vuorialho et al, 2006) and in the other two studies nearly three-quarters of the sample were female (74.1%, Lupsakko et al, 2005; 71.4%, Tomita et al, 2001) . None of the studies reported whether there were differences between gender or age in terms of reasons for non-use of the hearing aids.
Not all studies reported the length of time since people were fi tted with a hearing aid. Among the studies that did report this, the length of time ranged from six months (Vuorialho et al, 2006) to between eight and 16 years (Gianopoulos et al, 2002) . Considering that experienced hearing aid users are more likely to be satisfi ed with their hearing aid than new hearing aid users (Kochkin et al, 2010) , the length of time since fi tted with a hearing aid may have implications in terms of the reasons for non-use.
In terms of the reasons for non-use of hearing aids, these can be separated into different categories. Table 2 shows the full list of reasons identifi ed in the 10 studies. These have been listed in order of importance (based on the percentages and numbers given in each of study); however this is not necessarily a defi nitive order of importance.
A number of different reasons were identifi ed as to why people do not wear their hearing aid(s) when they have been fi tted with them. These reasons have been grouped into different categories depending on whether it relates to hearing; the device itself (wearing or handling the aid, and effectiveness of aid); attitudes; personal, situational, and fi nancial factors; appearance; health care professionals ' attitudes; ear problems; or recommendations from others. Although the highest response was for the ' lack of situations necessary for a hearing aid ' with 62.5% reporting this as a reason in Vuorialho et al, (2006) study, this was the only study to report this as a reason. The most signifi cant reasons appear to be associated with ' hearing aid value/speech clarity ' , and ' fi t and comfort of the hearing aid ' . Seven studies reported that participants had problems relating to ' hearing aid value ' , the most signifi cant being that the hearing aid does not help or provides poor benefi t (Bertoli et al, 2009; Gianopoulos et al, 2002; Gopinath et al, 2011; Hartley et al, 2010; Kochkin, 2000; Tomita et al, 2001; Vuorialho et al, 2006) . The next most common reason in this category was ' diffi culty in noisy situations/background noise ' with fi ve studies mentioning this . Other reasons include ' poor sound quality ' (mentioned in two studies) and ' not suitable for the type of hearing loss ' (mentioned in one study). Eight studies reported that participants found the device uncomfortable (Vuorialho et al, 2006; Hartley et al, 2010; Cohen-Mansfi eld & Taylor, 2004; Kochkin, 2000; Oberg et al, 2012; Tomita et al, 2001; Bertoli et al, 2009; Gopinath et al, 2011) , and fi ve studies reported that participants indicated needing help putting the device in (Cohen-Mansfi eld & Taylor, 2004; Vuorialho et al, 2006; Tomita et al, 2001; Hartley et al, 2010; Gopinath et al, 2011) .
Issues to do with care and maintenance of the hearing aid were reported in eight studies, for example, ' handling problems/manual dexterity ' (Bertoli et al, 2009; Gianopoulos et al, 2002; Kochkin, 2000; Lupsakko et al, 2005; Oberg et al, 2012) ; ' need help changing the batteries ' (Cohen-Mansfi eld & Taylor, 2004; Tomita et al, 2001; Vuorialho et al, 2006) , and problems with ' volume control adjustment ' (Kochkin, 2000; Tomita et al, 2001) .
Issues relating to the device itself were mentioned in six studies and included ' hearing aid not working properly/broken ' (CohenMansfi eld & Taylor, 2004; Hartley et al, 2010; Kochkin, 2000; Lupsakko et al, 2005) ; ' feedback and whistling ' (Gianopoulos et al, 2002; Hartley et al, 2010; Kochkin, 2000; Tomita et al, 2001; Vuorialho et al, 2006) ; ' disappointment with the hearing aid ' (Oberg et al, 2012) ; ' hearing aid needs servicing ' (Cohen-Mansfi eld & Taylor, 2004) ; ' battery life is too short ' (Kochkin, 2000) ; and ' poor directivity ' (Kochkin, 2000) .
Attitude was mentioned in four studies, as participants reported they had no need for a hearing aid or can hear well enough without a hearing aid (Bertoli et al, 2009; Kochkin, 2000; Lupsakko et al, 2005; Oberg et al, 2012) . Other less common reasons reported for the non-use of hearing aids related to psychosocial factors (hearing aid is a nuisance/hassle; forget to use it; lost it); healthcare professionals attitudes (poor service from dispenser; oversold expectations); appearance; infection/ ear problems; and pressure from others to get a hearing aid.
Discussion
The aim of this review was to gather the available evidence on the potential reasons for non-use of hearing aids among people who have been fi tted with at least one. This was achieved by means of a scoping study by reviewing previous literature which may have looked at reasons for non-use of hearing aids as either a primary or secondary aim. The results show that there were many different reasons given, with factors relating to hearing aid value and/or fi t and comfort of the hearing aid the most commonly reported reasons. More specifi cally these reasons include the hearing aid not being effective in noisy situations, providing poor benefi t or poor sound quality, and not suitable for the type of hearing loss. Factors relating to fi t and comfort of the hearing aid include needing help putting the hearing aid in and taking it out, feeling uncomfortable, or experiencing side effects (e.g rashes, itching).
One important issue seems to relate to the care and maintenance of the hearing aid and manual dexterity. The majority of people with a hearing aid are older adults and consequently may have problems handling the device due to limitations in manual dexterity (Erber, 2003) . Hearing aids are quite small and fi ddly devices (to make the device less noticeable and reduce the concern over the appearance of the aid), however this has been to a detriment of the manual dexterity. If the hearing aid user cannot properly insert, remove, and manipulate their hearing aids, they are less likely to wear them. Many people need help changing the batteries or adjusting the volume control because the dials are so awkward. Even experienced hearing aid users have been found to have a poor understanding of how to use their hearing aid (Desjardins & Doherty, 2009 ). Therefore it is important to assess a patient ' s ability to use their hearing aids.
A major reason why people do not wear their hearing aids when prescribed them seems to be because of discomfort or they do not know how to put them in correctly. These reasons should be relatively straightforward for clinicians to deal with by ensuring the hearing aid fi tting process is accompanied by counselling and support from the audiologist in case of problems (Bertoli et al, 2009 ). Some researchers have begun to address this. Ferguson et al (2011) , through a participatory approach, found that healthcare professionals and hearing aid users identifi ed practical topics such as hearing aid insertion and removal, hearing aid functions and maintenance as key to aid the new hearing aid users experience. As a consequence they have developed an interactive video tutorial with the aim of enabling patients to assimilate relevant information at their convenience in their own home. This could prove invaluable to fi rst-time hearing aid users as Gianopoulos et al (2002) found that the majority of non-users rejected their aids for reasons amenable to better training in use of the aid. Further rehabilitation could focus on the problems hearing aid users have to develop individual management plans, and it has been suggested that one-year follow up appointments after hearing aid fi tting are appropriate to cover rehabilitation issues and improve usage rates (Goggins & Day, 2009) . It would seem that, in terms of increasing hearing aid usage, support and counselling may be more important than expensive modern technology (Gianopoulos et al, 2002) . Vuorialho et al (2006) found that follow up counselling on hearing aid use can signifi cantly increase the benefi t obtained from a hearing aid. What i s interesting to note is that one study (Kochkin, 2000) reported that people had concerns with healthcare professionals in that they had received poor service from their dispenser or they had been oversold expectations of the hearing aid. The best practices employed by hearing healthcare professionals play a signifi cant role in the success of the patient ' s hearing aid experience and journey (Kochkin et al, 2010) . Therefore it is important that the right support, information, and counselling is given at the time of hearing aid fi tting.
Financial reasons for not wearing a hearing aid were reported in half of the studies. Only one study was from the UK, where healthcare is free at point of delivery and this study did not report fi nancial reasons. Interestingly, appearance of the hearing aid was only noted in three studies as a reason for non-use of the hearing aid and was reported by a small percentage of participants in each of these three studies. This low incidence is noteworthy as stigma has often been thought of as a major reason why people do not wear their hearing aids. However in this review ' appearance ' was one of the least important reasons. Instead it may be more likely that appearance is a signifi cant barrier to acquisition of a hearing aid because people who are concerned about what it looks like may be less inclined to get their hearing checked and subsequently be fi tted with a hearing aid. Stigma has been found to be a predictor of hearing aid uptake (Meister et al, 2008) , however, a recent systematic review (Jenstad & Moon, 2011) reported that stigma is inconsistent in terms of its predictability power, as some studies report stigma as the highest concern (Franks & Beckmann, 1985) , while others found that stigma only accounted for a small amount of the variability (Meister et al, 2008) . The age of these studies is likely to have some infl uence on the fi ndings. Hearing aid designs have changed considerably since 1985 and are much more discrete and unnoticeable so it could be that the appearance and stigma of the hearing aids is not as great as it once was.
One possible approach could have been a meta-analysis, as this is an accepted method of reducing heterogeneous research to an integrated overview (Swanson & Deshler, 2003) , involving statistical analysis of a large collection of analysis results from individual studies. However, in the majority of the studies the reasons reported for not wearing a hearing aid was a minor section and not the primary aim of the paper. Additionally, the fact we were not concentrating on a single outcome variable or intervention made the statistical techniques of meta-analysis inappropriate. The systematic review methodology is also limited in its guidelines for appraising and extracting data from qualitative studies (Dixon Woods & Fitzpatrick, 2001) . Since the majority of the studies used a qualitative approach to fi nd out why people do not wear their hearing aids, a systematic review was not considered appropriate. The scoping method is appropriate to identify gaps and was deemed the most appropriate method for our particular aims. One of the strengths of a scoping study is that it provides a thorough overview of areas of research (Arskey & O ' Malley, 2005) . However, there are a number of limitations of this study to consider: First of all there was no critical review of the individual studies themselves, and assessment of the quality of the data was not possible. However, scoping studies are exploratory and they differ from systematic and meta-analysis reviews in that the criteria for exclusion and inclusion are not based on quality of the studies, but on relevance. The studies varied considerably in the total sample size, number of hearing aid owners, number of hearing aid users and non-users, and length of time owning a hearing aid, as well as methodologically in how the data on reasons for non-use of hearing aids was acquired. As such this is a descriptive account of the reasons why people do not wear their hearing aid(s) after they have been fi tted with at least one; it is not to be taken as a critical analysis of the current research. However, such limitations are in the nature of scoping studies. Arskey and O ' Malley (2005, p.27) report that ' the scoping study does not seek to assess quality of evidence and consequently cannot determine whether particular studies provide robust or generalizable fi ndings ' . Research into the reasons for non-use of hearing aids when fi tted with at least one is essential if appropriate intervention programmes are to be designed to increase hearing aid usage. Because of the broad inclusion criteria compared to a meta-analysis or systematic review, the search strategy can help researchers identify gaps in the existing research.
It is also worth pointing out that the studies in this review were international, and different countries will vary in their provision of hearing aids. For example, in countries where hearing aids and batteries are free, the fi nancial reasons identifi ed may not apply but may carry more importance in countries where this is not free.
We also searched the major medical science databases and identifi ed no additional articles in Web of Science after initially searching PubMed. We are confi dent that all relevant articles were identifi ed and we are confi dent that this review has highlighted the most common reasons as to why people fi tted with hearing aids choose not to wear them.
Interestingly, it is worth noting that none of the studies reported whether there were differences between gender or age in terms of reasons for non-use of the hearing aids. To date, there has been very little research examining the differences between men and women in the use of hearing aids. The underlying reasons for not using hearing aids may differ between males and females, and a consideration of such factors could potentially increase hearing aid use. Furthermore, not all the studies reported the length of time since people were fi tted with a hearing aid. This may have implications in terms of the reasons for non-use, i.e. whether people give up straight away or whether people persevere for a few months/years before giving up with the hearing aid. There is some research to suggest that if people are still using their hearing aids after one year, they remain a hearing aid user (Schumacher & Carruth, 1997) , however this information does need updating.
Conclusions
The use of a scoping study allowed the inclusion of a broad range of literature and at the same time identifi ed priority areas to explore further, and possible topics for both meta-analysis and systematic reviews that require a more narrowly defi ned research question. As a result of this scoping study, we recommend that areas for future research on reasons for non-use of hearing aids should focus on hearing aid value; fi t and comfort of the hearing aid; care and maintenance of the hearing aid; attitudes and device factors. Researchers interested in hearing aid usage should conduct empirical research to examine specifi cally what it is about each of these fi ve areas that could be improved to increase hearing aid usage rates among patients. Researchers should also look at how non-use of hearing aids and reasons for non-use vary between gender and age. Gender and/or age differences may have important implications for hearing care and rehabilitative intervention and, as such, require further study. The same can be applied to differences in the length of time a person was fi tted with a hearing aid before stopping using it. It is hoped that this study suggests ways forward and can help researchers set agendas for future research looking at the non-use of hearing aids.
